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2 Ecological agriculture in 
Henan province: a portrait of 
Nanmazhuang village
By Qi Gubo, Seth Cook and Zhang Li

2.1!Background and characteristics of the case study area
Visiting Nanmazhuang village (Henan province) in summer, one could easily mistake the 
village for a garden or recreation centre. Colourful flowers and fields of green lotus extend 
into the distance. Houses with red iron doors, roofs decorated in green, red and blue 
hues and courtyard gardens bursting with vegetables of every kind are as aesthetically 
pleasing as they are functional. When you meet people sitting and chatting around small 
grocery shops and supermarkets, you may wonder if this is a small town rather than a 
village. Although the verdant fields of green maize and newly ploughed plots equipped 
with sprinkler irrigation systems are typical of many villages in China’s Central Plains, the 
development of sustainable agriculture in this village sets it apart from its neighbours. This 
case study examines the evolution and challenges of ecological agriculture in Nanmazhuang 
village (Box 2.1). 

Box 2.1 Methodology

Most of the data in this case study are from fieldwork conducted by a team of four researchers 
from China Agricultural University (CAU) over a period of 14 days in July 2014, supported 
by ActionAid China. Some data were collected by CAU researchers prior to 2014, as the 
university has had long-term cooperation with the village since 2004. In July 2014, structured 
and semi-structured interviews using a questionnaire were conducted with 63 households, 
accounting for 16% of all households in the village. Resources mapping and annotation of 
historical events were also used to crosscheck data. Data collected in July 2014 are from the 
2013 calendar year, unless stated otherwise.

Nanmazhuang village is located in a plateau area of Kaifeng municipality, Henan province. 
All villagers are ethnically Han Chinese. The total population of the village is 1,581 people 
in 392 households; 46% of villagers are female and 20% are older than 60 years of age. 
In 2013, the agricultural labour force consisted of 500 people, while 300 villagers worked 
outside the village for more than 6 months that year. Average annual per capita income in 
2013 was 4,100 yuan. 
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The village has 2,860 mu (190 ha) of arable land. It obtained hazard-free certification in 
2006 and produced 1,300 mu (87 ha) of hazard-free rice in 2013. The main crops in the 
village are rice, corn, wheat, lotus (combined with crab cultivation) and vegetables (see 
Figure 2.1 for a rough map of the spatial distribution of different crops).

Figure 2.1 Resource mapping of Nanmazhuang village,  
done by Mr. Fan on 17 July 2014

Water resources are unevenly distributed in the village, which affects households’ yields. 
With good access to water, yields per mu can reach 550 kg (8.3 tonnes/ha) for wheat and 
500 kg (7.5 tonnes/ha) for maize;1 while with poor access to water and good soil, yields 
per mu are about 350 kg for wheat (5.2 tonnes/ha) and 250 kg (3.7 tonnes/ha) for maize. 
Land with good access to water and high quality soil only accounts for 30% of the total 
arable land in the village. As for rice production, it is highly dependent on the availability of 
water and drought can cause a decline in production levels.

The village leaders, one of whom is the Communist Party Secretary, are responsible for 
developing projects with government or enterprises and for improving the living standards 
of villagers. In the past, the village received subsidies for crop production from the central 
government, as well as other support such as electricity, irrigation systems, village roads and 
technology. However, all of these efforts only enabled agricultural production to break even, 
and villagers’ incomes remained low. At the same time, collective awareness and collective 
actions were weak after the implementation of the household responsibility system in the 
late 1970s, which broke up the communes and distributed land to individual households. 

1. Interview with Fan Yuzhong, 18 July 2014, Nanmazhuang.
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One of the signs of this was the absence of public spaces for villagers to assemble, while 
another was the limited capacity for mutual aid and support.2 

When outside researchers raised the idea of forming cooperatives and applying for hazard-
free certification (see Section 2.6 on Motivation), village leaders were receptive, since they 
saw this strategy as a means of raising villagers’ incomes, establishing collective institutions 
and garnering outside investment. As the Party Secretary observed, ‘cooperatives were an 
experiment for making our village famous to attract more external resources.’3 Villagers were 
also receptive. Every household had a piece of land for growing rice. ‘Since there are not 
many vehicles and factories in the area, the quality of soil, air and water are quite good’,4 one 
villager observed. At the same time, pesticides were not used at all and fertiliser use was 
low, so it was not difficult for the villagers to commit to producing rice following the hazard-
free standard.5

The production of hazard-free food has been a core activity of the Nanmazhuang Economic 
Development Cooperative (Nanmazhuang jingji fazhan hezuoshe), set up in September 
2004 with the help of researchers from China Agricultural University and Renmin University. 
It began with 39 participating households, each paying a one-off membership fee of 
300 yuan per household. In its first year the cooperative focused on three key activities: 
purchasing wheat seed, piglets and fertiliser. However, all these activities proved to be 
ill-fated, as wheat production plummeted following frost damage and the piglets died from 
swine plague. Villagers were also disappointed about the lack of a difference between the 
market price of fertiliser and the joint-purchase price, which villagers had expected to be 
lower than the market price.6

In May 2005, the cooperative created the Association of Nanmazhuang Hazard-Free 
Rice and the registered label Nanmazhuang, with certificates of commercial business, 
a hygiene license and tax registration. The association was set up to facilitate business 
operations and was managed as a department within the cooperative. Preferential policies 
for cooperatives, such as tax exemptions, helped the number of members to reach 400 
by 2005, one year after the establishment of the association. The cooperative obtained a 
place-based certification from the Henan Agricultural Department, as well as a hazard-free 
certification from the Ministry of Agriculture. The village produced 700 tonnes of hazard-
free rice in October 2005, but found it difficult to sell this rice at a favourable price despite 
tremendous efforts by all parties, including marketing assistance from university researchers 
(see Section 2.1.1).7 Realising that unprocessed rice is not easy to market even under the 

2. After the establishment of the household responsibility system, usufruct rights for collective land were distributed to 
individual villagers, so the outputs from the land no longer belonged to the collective. Today villagers are busy with their own 
individual business and pay little attention to public issues such as the environment, entertainment, information exchange, etc. 
Collective action tends to be limited to mutual support during the busiest times of the agricultural season.
3. Interview with the Party Secretary, 17 July 2014, Nanmazhuang village.
4. Interview with villager, 18 July 2014, Nanmazhuang village.
5. Environmental assessment is the basis for testing hazard-free agricultural products. Heavy metal content is one key 
indicator for soil assessments; sulphur, nitrogen and flouride are indicators for air assessment; heavy metals, nitrate nitrogen, 
total salt content and chloride are indicators for water assessment. Agricultural products are also assessed, particularly 
for pesticide and chemical fertiliser residues. The use of biological pest management methods and organic fertiliser are 
encouraged in hazard-free certification, and the hygiene and nutritional content of the products are supposed to adhere to a 
high standard (see Ministry of Agriculture, 2014).
6. Rather than buying production materials such as fertiliser individually, the farmers purchased them collectively, and they 
had expected to get a better price that way. However, even their combined bargaining power was not sufficient to obtain a 
lower price for inputs.
7. http://news.sohu.com/20060104/n241260391.shtml.
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hazard-free brand, several cooperative members bought a rice processing machine to do 
primary processing, packing and marketing. 

Following the launch of the China Farmers’ Professional Cooperative Law in 2006, 
Nanmazhuang Ecological Agricultural Products Professional Cooperative (Nanmazhuang 
shengtai nong chanpin zhuanye hezuoshe) – hereafter referred to as the ecological 
cooperative – was registered in 2008. The village Party Secretary became the cooperative 
leader. The cooperative was renamed the Nanmazhuang Ecological Agricultural Products 
Cooperative in 2008 to emphasise its main focus. In addition to hazard-free rice, several 
new products were sold by the ecological cooperative, such as millet and black beans. Lotus 
cultivation combined with crab raising began in 2008 and expanded to 100 mu (6.7 ha) in 
2010. Furthermore, the ecological cooperative registered the brand ‘Happy Pig’ in 2009 and 
began raising a local breed of pigs in 2010 using crop residues as feed. The cooperative 
also set up a Department of Mutual Financial Aid (zijin huzhubu) in July 2013 to allow 
members to invest their savings and obtain loans. This fund has attracted remittances from 
villagers working in urban areas and lends money to farmers who need funds during the 
production season.

2.1.1!Marketing the village’s products
Promoting hazard-free products has not been a smooth process for the cooperative. While 
cooperation was eventually established between the Nanmazhuang Rice Association and 
Beijing Hualian Supermarket, it faced stiff competition from other brands of rice on the 
market. At the end of 2006, 13 cooperative members spent 1 million yuan on purchasing 
a rice processing machine and setting up a processing facility. These efforts garnered 
good profits in 2007, but profit levels could not be sustained in 2008. Another five farmers 
later bought this facility and started processing at a smaller scale. At the same time, they 
searched out markets for their rice, and signed contracts with many customers, including 
institutions such as banks and communications companies. 

Marketing issues are a frequent topic of discussion by cooperative members and external 
personnel, such as researchers from China Agricultural University. Every year, students from 
various universities come to the village for practical training, and have helped design labels 
for the village’s products. Efforts to build a robust brand gradually paid off.

Media reports as well as visits by county, municipal and provincial officials have helped 
the village’s fame to grow. For example, in 2006, the media reported on hazard-free rice 
production in the village and how professors and students from CAU were assisting with the 
sale of hazard-free rice in big cities such as Beijing. Nanmazhuang Ecological Agricultural 
Products has now become a well-known geographical label. In addition to direct marketing 
linkages with customers and middlemen, shops have been established in Lankao county, 
as well as large cities such Kaifeng, Zhengzhou and Beijing. The team responsible for 
marketing activities in the cooperative has developed over time, and the products sold have 
become diversified beyond just rice to include beans and lotus as well. 
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The Nanmazhuang rice brand

Access to markets is not a problem for most crops and there are always middlemen coming 
to the village to collect products such as wheat and maize. However, speciality products 
such as hazard-free rice and Happy Pigs require special marketing. After several years 
of trial and error, the collective has found marketing channels for hazard-free rice, but 
Happy Pig products are still marketed on an individual basis, partly because the number of 
villagers engaged in raising pigs is more limited than those engaged in rice production. More 
than 80% of the hazard-free products produced in Nanmazhuang are sold on the market 
(Figure 2.2).

Another marketing arrangement in the village involves customers from urban areas ‘renting’ 
a piece of land. Villagers help these urbanites with production activities; after harvesting, the 
latter have access to their products directly. About 10% of the land used for hazard-free 
production is under this type of arrangement.8

In October 2009, the village started eco-tourism activities. It held two tourism events, inviting 
people from urban areas to stay in the village and enjoy farming activities, fresh vegetables 
and local rice, crab fishing from lotus ponds and the charms of quiet nights and starry 
skies. In 2015, the Henan provincial government officially designated Nanmazhuang as a 
model site for eco-tourism, based on its previous activities in 2009 and 2010. This official 
designation is a kind of authorised brand for promoting the village to the outside world and 
can also be useful in attracting external resources.

8. This is not a common arrangement for hazard-free agricultural production or for use of village land in general.
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2.2!Ecological sustainability

2.2.1!The practice of ecological agriculture in Nanmazhuang
Agricultural practices in the village combine modern technologies – such as mechanised 
ploughing and harvesting – with traditional ones, such as using compost and manure as 
fertiliser.9 Agricultural production has progressed over time from hazard-free rice to ‘organic 
rice’,10 the combined production of lotus and crabs, and planting a diversity of grain crops 
(xiao zaliang). Some biological pest control methods are used in the village, such as spraying 
water boiled with chili peppers, as well as some manual control of insect pests (eg catching 
rice skipper butterflies by hand). As the village adheres to hazard-free standards in its 
agricultural production, some use of agro-chemicals is permitted.

9. There are not many functioning biogas facilities in Nanmazhuang village. While nearly all households received subsidies 
to construct biogas digesters in 2004 and 2009, they have gradually fallen into disrepair and most villagers have abandoned 
them. Surveys conducted in 2014 and 2015 found only one household that is still using its biogas digester. This is a common 
problem with household biogas digesters in China. See Xia (2013).
10. The villagers refer to their production of rice as ‘organic’ because it does not use synthetic chemicals, but it is not formally 
certified.

Irrigation tanks and 
mechanised production 
in a neighbouring 
village © Zhang Li
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Crop rotations are a common practice in Nanmazhuang village, involving maize-wheat and 
rice-wheat over a one-year period. Some villagers also intercrop wheat and cotton, but 
on less than 5% of the village’s arable land. Inter-cropping requires more labour, which 
is a disincentive to its adoption where labour is scarce in the context of out-migration. 
Mechanised ploughing is practised on all of the village lands, and nearly all crop residues 
are ploughed back into the soil. The machines for recycling the stalks include a maize 
harvester and grinder, maize planter for deep ploughing and precision planting, wheat planter 
without plough and wheat stalk grinder. Few chemicals are used for hazard-free rice, but 
chemical fertilisers are used for other crops, such as wheat and maize. The average quantity 
applied is 50 kg per mu (750 kg/ha), which is the same as in other parts of China’s Central 
Plains. Normally manure is used as a base fertiliser for planting, and organic fertilisers are 
purchased from the market by those farmers who do not have any animals. The system of 
circular agriculture practised in Nanmazhuang is shown in Figure 2.2.

Figure 2.2 Circular agriculture in Nanmazhuang village

Family courtyards are very important for meeting villagers’ food requirements. No chemicals 
are used in the courtyards and all products are solely for household consumption. Animal 
manure is used for vegetable production, and maize and vegetable leaves are used for 
chicken production. Normally chickens and vegetables, such as green pepper, beans, 
cucumbers and Chinese cabbage, are produced in the courtyard area of 0.5–1.0 mu.
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Villager watering vegetables near her courtyard © Zhang Li

Although villagers have been using many agroecological practices since 2005, they each 
have their own individual understandings of the meaning of sustainable or ecological 
agriculture. Out of 50 responses to the question of what sustainable agriculture is, 13 
said they were not clear, 10 mentioned using fewer pesticides and fertilisers, 5 mentioned 
the protection of water resources, 5 mentioned the maintenance of soil fertility over 
several generations, 4 mentioned land consolidation and having sufficient labour for 
planting, 4 mentioned that their existing practices such as lotus and rice production are 
already sustainable, 4 mentioned the use of modern technology such as mechanisation, 2 
mentioned returning crop residues to the fields, 2 mentioned the combination of cropping 
and animal husbandry and 1 mentioned weeding when there are weeds and applying 
pesticides when pests appear. 

2.2.2!Advantages of ecological agriculture
Farmers believe that soil quality in their village is good due to their crop rotations, the reuse 
of crop residues and the application of organic fertilisers. They have not experienced the 
same soil compaction problems that have appeared in many other areas. Interviews with 
farmers revealed that 81% of households return crop residues to their fields and 100% 
of them are satisfied with this practice, ‘because it fertilities the soil, saves labour and time 
due to the use of machinery and is clean’.11 Most villagers interviewed (70% of interviewees 
or 44 out of 63 respondents) believe that sustainable agricultural practices such as crop 
rotations, hazard-free production methods and circular agriculture have positive impacts on 
the environment.

11. Interview with farmers, July 2014, Nanmazhuang village.
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Concerning organic fertiliser applications, 35% of villagers interviewed (22 out of 63 
respondents) said that they did not apply any. Within that group, 73% said that the reason 
is because they do not have any organic fertiliser. Another reason is that they do not think 
maize, wheat and other non-organic crops need it. Two respondents said that it is not easy 
to buy organic fertiliser and it is also very expensive.

Climate change poses direct threats to agricultural production in the village. For example, 
rice production was badly affected by a serious drought in July 2014. Farmers had to replant 
maize in their paddy fields in order to make up for the loss of rice, but maize did not grow 
well that year either. Villagers also sought help from the government in order to save their 
rice production, but they could not get immediate aid. Crop rotations and inter-cropping are 
helpful in adapting to climate change, though these practices cannot completely address 
the problem.

2.3!Economic sustainability
In Nanmazhuang village, agriculture contributes slightly more to villagers’ incomes than off-
farm activities. The ratio of income from farming activities and off-farm activities is around 
5.1:4.9. Sufficient labour is crucial for sustaining agricultural activities but it is difficult to 
keep farmers (particularly young people) on the land given the opportunities to earn more 
money outside the village. In the words of farmers, if they could get more benefits from 
agriculture than from outside employment (zhongdi geng huasuan), then they would prefer 
to stay in the village and continue to cultivate the land. The fact that it is difficult to obtain 
the same or greater benefits from agriculture compared with off-farm work is one key 
reason why more and more farmers, particularly the young and middle-aged, are leaving 
the village. Out-migration enables villagers to earn higher incomes and gain easier access 
to public services. Therein lies the challenge for agriculture in general and sustainable 
agriculture in particular: in order to provide sufficient incentive for farmers to stay on the 
land, the economic returns from agriculture (as well as other social concerns such as the 
security that farmers obtain from retaining their landholdings) should at least equal if not 
exceed the income that can be obtained from off-farm activities.

2.3.1!Economics of rice production
Off-farm employment can provide at least 6,000 yuan over a four-month period (which is 
the growing season for rice). Barring risks from weather, such as the drought mentioned 
previously, it is more profitable to plant rice than to work off-farm, provided that farmers 
cultivate at least 10 mu (0.7 ha) of land. Farmers with 10 mu of paddy fields can earn 
around 6,200 yuan over a four-month period (Table 2.1). This is true even without including 
other income from farming. However, fewer than 20% of villagers have this much land; 
most villagers plant only 1–5 mu of rice, which is much less profitable than off-farm work. 
Table 2.1 shows the income differential between hazard-free rice production and off-
farm work.

In 2013, rice production was 300 tonnes, all of which was sold at the market price of 3 
yuan/kg, around 1 yuan higher than conventional rice. At this price, farmers’ net income was 
around 820 yuan per mu of paddy land, after deducting input costs (but not labour costs). 
Factoring in the opportunity costs of villagers’ labour (at 50 yuan per day) that they could 
obtain from other work in the area, net income from rice production was 620 yuan per mu 
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(Table 2.1).12 When considering the average landholding area of 1.4 mu per capita, this 
income looks even less competitive with off-farm employment opportunities.

Table 2.1 Profits from hazard-free rice versus off-farm work over four 
months in 2013 (yuan)

Activities 1 mu of 
hazard-
free rice 

production

5 mu of 
hazard-
free rice 

production

10 mu of 
hazard-
free rice 

production

Off-farm  
work

Net profit (incl. 
labour)

620 3,100 6,200 6,000

Net profit 820 4,100 8,200 6,000

Source: data collected in July 2014 based on the average data of sample interviewees.
Net profit = Quantity of rice sold multiplied by price, minus the cost of all production inputs except labour costs
Net profit (incl. labour) = Quantities of rice sold multiplied by price, minus the cost of all production inputs including labour

2.3.2!Economics of free-range pork production
Another source of income for farmers is the Happy Pig brand. Happy Pig is free range pork 
and the brand (kuaile zhu) was registered in 2009. The profits per pig amounted to 655 
yuan in 2013 (Table 2.2). Production costs include purchasing piglets, home-made fodder 
from maize, compound feed and labour inputs. 

The differences in profits between Happy Pig and conventional pig raising are shown 
in Table 2.2. While theoretically the profits of raising Happy Pigs are higher than raising 
conventional pigs, this depends on them being sold at the higher price, otherwise the profits 
would only be around 34 yuan per pig.

Table 2.2 Net profits of Happy Pig production compared to conventional 
pigs, 2013 (yuan per pig)

Item Buying 
piglets

Home-
made 

fodder from 
maize

Compound 
feed

Labour Total 
cost

Total 
income

Net 
profit

Happy Pig 280 960* 120 285 1645 2300 655

Conventional 
pigs

280   0 924 214 1418 1679 261

Source: data collected in July 2014; data reflect the averages of interviewees’ responses. 
*960 yuan is the market price of the maize used to feed pigs over a period of one year in 2013. Villagers could have sold this 
maize on the market had it not been used to feed their pigs, hence it is included as a cost above.

The price of each conventionally grown pig is 14.6 yuan per kg and for each Happy Pig is 
20 yuan per kg; piglets are 28.4 yuan per kg, maize is 2.4 yuan per kg, compound feed is 
3.3 yuan per kg. At sales time, a pig weighs around 115 kg and Happy Pigs need around 

12. Interviews conducted in July 2014.
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200 days to reach sales weight, while conventionally grown pigs only need 150 days. For 
the purposes of comparison, Table 2.2 assumes the scale of production is around 35 pigs 
per household. In fact, most households raising Happy Pigs could not reach such a large 
scale, while conventional pig production among specialised households in the region often 
exceeds this scale.

Making the brand profitable has been difficult.13 In 2010, 30 pigs were sold before the 
Spring Festival and supply was insufficient to meet demand. In 2011, villagers raised 120 
pigs, but less than 80 pigs were sold after the Spring Festival. The price of Happy Pig brand 
pork was double that of ordinary pork, so only those clients who trusted the Nanmazhuang 
brand were willing to pay this price. And the only marketing channel in Zhengzhou was 
through the recently established Guoren Supermarket that did not have enough experience 
to advertise its goods. The rest of the pigs that could not be sold were used to produce 
smoked meat since ‘we didn’t want to sell the live pigs at that time because its quality 
deserves a higher price ’, as the Party Secretary explained.14

2.3.3!The role of the cooperative
The practice of ecological agriculture is not limited to agronomic aspects; it is also closely 
tied to the organisation of the cooperative. The ecological cooperative has helped the 
villagers develop their brand of rice and to sell it at a higher price. The direct benefit to 
farmers of involvement in the cooperative is higher incomes. Per capita income increased by 
35% from 2009 to 2013 for cooperative members, compared to 32% for non-members.

The cooperative operated at little cost in the beginning. One source of income for the 
cooperative was the difference between the price at which it sold commodities on the 
market, and the price it gave to farmers after the harvest. About 70% of this income was 
distributed to cooperative members and 30% was retained for use by the cooperative. 
It started a mutual aid-fund that supports the establishment of marketing channels. The 
cooperative produces, processes and packages hazard-free products. In 2013, it sold 300 
tonnes of rice, 1,600 tonnes of lotus, 15,000 kg of black and mung beans and obtained 
profits of 3.6 million yuan, 70% of which were distributed to cooperative members.15 In 
2014, it continued to operate in the same way. The geographical brand of Nanmazhuang, 
along with marketing channels in cities, have made it more and more competitive.

The cooperative provides access to seeds, organic fertiliser and other production materials. 
The villagers find the market for agricultural inputs confusing and so they prefer to obtain 
most of their inputs from the cooperative.

One villager was proud to note that at the start of the operation of the ecological 
cooperative, ‘our family planted organic rice on 5–6 mu of land, we participated in the village 
cooperative that purchased seeds and fertiliser for us and also purchased and processed 
our products together. The price of rice sold through the cooperative is 0.25 yuan higher per 
kg than that in the market, so it is more profitable than planting wheat or maize’.16 

13. http://finance.ifeng.com/news/region/20120209/5551941.shtml
14. Interview with the Party Secretary, 17 July 2014, Nanmazhuang.
15. http://www.kf.cn/kfrb/html/2014-03/28/content_159817.htm
16. http://www.kf.cn/kfrb/html/2014-03/28/content_159817.htm
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The cooperative has also provided training for members (Table 2.3). Officials from the county 
and township government always participate in these training and exchanges, even though 
the funding might not be provided by the government directly.

Table 2.3 Training received by members of Nanmazhuang Cooperative

Year 2008 2009 2010

Number of training courses 20 35 28

Business & management training 11 15 13

Agronomic training*  9 20 15

Source: data from the ecological cooperative.

*Includes training in ecological techniques for planting, fertilisation, weeding and harvesting during the crop growing season, 
particularly for hazard-free rice.

2.4!Social sustainability 
2.4.1!Managing shortages of land and labour
Villages in this part of central China have undergone fewer changes in recent decades 
compared to rural areas in eastern China. Staple crops such as rice and maize still form the 
mainstay of agricultural production. The flat land of the region facilitates mechanisation, 
unlike mountainous areas of south and southwest China. The division of the land after 
decollectivisation into plots averaging 1.4 mu per capita poses a potential obstacle to the 
use of agricultural machinery, but this has been overcome through joint ploughing and 
harvesting. Labour-saving approaches of this kind have become increasingly important as 
more and more villagers leave the area to seek outside employment.

Overall, the practice of sustainable agriculture has had contradictory effects on labour 
demand. The use of machinery for recycling crop stalks has reduced the labour required 
for harvesting and dealing with crop residues. This practice has also decreased pollution 
and waste from crop residues while contributing to soil nutrients. On the other hand, certain 
sustainable agricultural practices – such as catching crop pests by hand – has required 
more labour, particularly for women (see Box 2.2 below).

The high cost of labour is a key concern in Chinese agriculture today, as is the ageing 
rural labour force. There are more than 300 people above the age of 60 in Nanmazhuang, 
accounting for approximately 20% of the village’s total population of 1,581 people. 
Though the amount of labour required for wheat and maize production is limited due to 
mechanisation, transplanting paddy fields still requires a lot of labour (3.5 working days 
per mu), and this normally has to be hired. Labour costs can reach 180 yuan per mu on 
average for the entire planting season. Harvesting lotus is also labour-intensive and requires 
meticulous work. Harvesting entails 10 working days per mu at 100 yuan per day. As 
most young people have left the village in order to earn more money, it is very difficult to 
find sufficient labour to gather manure and deliver it to the fields. There are some migrant 
labourers from other areas but not enough to meet demand, so villagers cope with this 
situation by exchanging labour. The ecological cooperative model is one means of coping 
with labour shortages, in the sense of promoting labour exchange and collective marketing.
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Village collective lands have been contracted to individual households since the end of the 
1970s when the household responsibility system was introduced. Though the land is still 
owned by the village as a collective, individual households have usufruct rights during the 
period of the contract, which normally lasts 30 years and can be extended. Around 50% of 
villagers have 3–10 mu (0.2–0.7 ha) of land; 35% have 10–30 mu (0.7–2 ha); 10% have 
less than 3 mu, and only 1.5% have around 30 mu (2 ha). Those with up to 30 mu of land 
leased it from relatives and friends who have left the village for long-term off-farm work. 
Land consolidation has occurred gradually after more and more people left the village for 
off-farm work. Currently, about 10% of land in the village has been transferred among the 
villagers. As mentioned earlier, different crops are planted in separate but integrated fields. 
Thus large fields planted with the same crop actually belong to many different households. 
For maize and wheat production, machinery is brought to the village for collective ploughing 
and harvesting, but the farmers purchase inputs and sell their produce individually. However, 
the purchase of inputs and sale of lotus and rice products go through the ecological 
cooperative. In both farming and animal husbandry, most of the production activities are 
in the hands of individuals, whose approach to preparation and marketing activities may 
be different.17

Box 2.2 The effects of ecological farming from a woman’s perspective

Aunt Yu started growing rice in an ecological manner in 2010. Her rice yields using an 
ecological approach were originally only half those of conventional agriculture. In order to solve 
this problem, she changed the spacing in the rows and between rows, which increased her 
rice yields. She also applied several hundred kilos of chicken manure to her wheat fields. As 
a result, her wheat yields are higher than for other villagers who did not use this method. She 
also avoids using chemical pesticides to treat aphids; instead she controls them using water 
boiled with chili and cigarette butts;17 furthermore, with no chemical fertiliser applications, 
she observed that the leaves are less attractive to aphids. In her rice paddies, the rice skipper 
butterfly became a problem in the absence of pesticides; this meant she had to go to the fields 
every day to capture the butterflies by hand. She also had to weed manually several times, all of 
which is very time consuming. 

In spite of these issues, she says she is very happy to avoid using pesticides. In the past, 
spraying pesticides always irritated her skin. Though the instructions for applying pesticides told 
farmers to wear masks and gloves, nobody followed them. Women in the village did not make 
noodles or steamed bread after spraying pesticides and they claimed it took three days to get 
rid of the smell. Furthermore, she is 60 years old and cannot carry the pesticide container very 
long. As a result, it took her two days to spray her household’s 8 mu of land, which she could 
previously finish in one day. Eschewing pesticides has had health benefits for women, but at the 
same time, they have to spend more time weeding and catching pests.

She has persuaded her neighbours to apply the same approach and plans to raise ducks in her 
paddy fields to control insects. She also discussed buying pig manure for her fields from those 
households raising Happy Pigs.

Source: http://blog.sina.com.cn/s/blog_66a2fc2e0100vr3m.html

17. Nicotine is a potent pesticide, so this practice may not be wholly consistent with ecological agricultural principles.
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2.5!The role of government
In recent years there has been policy support for sustainable agriculture at the provincial 
level (guided by some key policies, listed in Table 2.4). With respect to ecological agriculture, 
there have been certain changes in policy. The earlier more general discourses about 
developing high quality and hazard-free food have now evolved into specific targets for 
hazard-free, green food and organic products that need to be achieved in the future. 

The development of the ecological cooperative in Nanmazhuang also reflects local 
responses to policy. Members’ products have expanded beyond hazard-free rice to 
encompass a variety of ecological agricultural products such as lotus, millet, beans, and pigs. 
The cooperative advertises its ecological rice using the term ‘organic rice’, which reflects 
the provincial government’s policy targets for hazard-free, green and organic products, even 
though its rice is not officially certified organic. 

The local government also implements provincial and county policy requirements. For 
instance, after a policy was announced prohibiting the burning of crop residues, villagers 
discontinued this practice. If farmers did not comply with this rule, they would be fined. At 
the same time, along with official encouragement, cooperatives specialising in machinery, 
harvesting and planting machines were organised by some farmers using government 
subsidies, particularly in north and east China. Mechanisation has eased the process of 
returning crop residues to the soil. Techniques for doing this have also been taught and 
extended along with the mobilisation of machinery. Gradually in Nanmazhuang, ploughing 
crop residues back into the soil has replaced the burning of crop residues. 

Farmers receive subsidies from the government for two practices: returning crop residues 
to the fields and building biogas tanks. In addition to subsidies, government support mostly 
takes the shape of visits by officials, including the visit in 2009 by then Vice President Xi 
Jinping (see next section). These visits have greatly raised the profile of the Nanmazhuang 
brand and attracted interest from consumers.

Some 20% of villagers surveyed mentioned the need for further government support 
including funding, access to organic fertiliser after stopping animal husbandry, official 
government recognition of superior farming practices, as well as guidance on marketing 
ecological products.
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Table 2.4 Key Henan province policy documents on sustainable agriculture

Year Name of document Contents

Feb 2005 No. 16, Henan Government 
Office (2005)

Enhancing the high quality production of wheat

March 2005 No. 19, Henan Government 
Office (2005)

Developing hazard-free animal products

Aug 2005 No. 67, Henan Government 
Office (2005) 

Developing a circular economy

Dec 2011 No. 96, Henan Government 
(2011), Announcement of 
Henan Government Issuing 
The 12th Five Year Plan of 
Environmental Protection 
of Henan Province

Encouraging farmers to use organic fertiliser, 
bio-pesticides, IPM, appropriate fertilisation; 
targets for 80% of key crops to apply formula 
fertilisation18 by 2015 and for hazard-free food, 
green food and organic food to be 30% of total 
agricultural products by 2015

Jan 2013 Announcement of Henan 
Government Issuing the 
Outline of Construction 
Planning of Henan 
‘Ecological Province’

Circular agriculture, ‘four uses of stalks’ 
(fertiliser, feed, raw materials for processing and 
industry, energy)

Developing green and ecological agriculture; 
target for hazard-free food, green food and 
organic food to be 30% of total agricultural 
products by 2015 (same as December 2011 
policy document)

Dec 2013 No. 65, Henan Government 
(2013), Henan Province 
Guidance on Accelerating 
the Promotion of Strategic 
Adjustment of Industrial 
Structure

Ecological agriculture development, innovating 
community supported agriculture, urban farming, 
etc. 

April 2014 No. 39, Henan Government 
(2014), Henan Province 
2014 National Economic 
and Social Development 
Plan

Encouraging and facilitating the development 
of family farms, agricultural cooperatives, 
professional farmers and enterprises

Accelerate the comprehensive use of crop 
residues

18

18. Formula fertilisation refers to applications of fertiliser based on soil data and fertilisation experiments; fertiliser is applied 
according to specific amounts of N, P, K and other elements, at specified times and according to specified methods.
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2.6!Motivation for ecological agriculture
Initially, it was researchers from Beijing who came up with the idea of organising farmers to 
obtain greater benefits from agricultural production and marketing activities. For example, a 
well-known researcher from Renmin University had been involved in rural reforms in many 
parts of China, inspired by the rural reconstruction movement spearheaded by Liang Shumin 
and Yan Yangchu in the 1930s. Another researcher from CAU was sent to Kaifeng County 
in 2004 as vice-governor of the county.19 She is a sociologist who believes that theories 
only have meaning when they are applied in practice. The logic behind the activities of 
these researchers was to import external ideas and methods to stimulate the endogenous 
strength of the villages (He, 2007). Researchers like her have been longstanding observers 
of Chinese rural development and they wanted to apply what they had learned to rural 
realities in China. After they arrived in Nanmazhuang, they organised meetings on village 
development with farmers and encouraged villagers to set up a cooperative. After the 
establishment of the cooperative, they started to look for appropriate activities that could be 
undertaken by the cooperative to bring more benefits to farmers. This village is located in 
the Central Plains of China, where maize and rice are the main crops and fewer pesticides 
are used in vegetable production than in other areas. The outside researchers suggested 
that the village apply for hazard-free certification for rice production from the Ministry of 
Agriculture, with the expectation that this rice could be sold at a higher price in the market.

These researchers persuaded the villagers to set up an ecological cooperative to 
implement ecological agriculture in the village. Simultaneously, they also helped to explore 
marketing channels for the cooperative to sell ecological agricultural products at a good 
price. Through their advocacy and involvement in the policy-making activities of the 
county government, these researchers helped the village to garner government support. 
Other outside intellectuals who were interested in farmers’ organisations and sustainable 
development were also attracted by the initiative in Nanmazhuang. They came to the village 
and contributed their time in different ways. Gradually the ecological cooperative attracted 
investors’ attention due to its relatively high returns from grain processing.

Township and county government officials together with other outside researchers also 
provided assistance through exchange visits and training for cooperative members. 
The objectives of ‘new rural construction’, introduced in 2005,20 were a priority for the 
local government, so officials were exploring innovative approaches that could integrate 
agricultural development with the improvement of villagers’ livelihoods. What the researchers 
suggested exactly matched officials’ expectations. For officials, sustainable agriculture 
contributes to food security at the national level while improving village and household 
livelihoods at the village level.21 Xi Jinping’s visit to the village in 2009 when he was Vice 
President further spurred these efforts. As the new village secretary (cun zhishu) Xiao 
commented during an interview in 2014, ‘Comrade Xi Jinping came to Lankao in 2009 
and encouraged Nanmazhuang to become famous as an outstanding ecological village in 
China. We are doing circular agriculture and green animal husbandry. Our ecological pigs 

19. This was undertaken through a cooperation programme between universities and cities designed to facilitate rural 
development which was initiated by the central government. This type of programme is still ongoing.
20. This is a strategy in the 11th Five Year Plan and promoted by the central government which includes developing 
production, improving living standards, enhancing village civilisation, beautifying the rural environment and improving 
democracy. Guided by this strategy, there are corresponding funds provided by the government.
21. Interview with township leader, July 2014.
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are sold in Beijing, and organic rice is sold to large restaurants. So Secretary General Xi’s 
expectations are gradually becoming a reality.’22

The shared motivation for the various people involved in ecological agriculture has been to 
generate added value for agricultural products. One researcher from CAU helped villagers 
to sell their rice and pigs directly to urban consumers. As she explained, ‘some consumers 
choose to purchase hazard-free pork and I could not persuade all consumers to buy it. 
But compared with pigs fed with additives, hazard-free pork has its own market demand 
because people are taking care of their health more and more’ (Fang, 2010).

Enterprises joined in as well after realising the potential benefits of rice processing. The rice 
processing factory set up by the cooperative in 2007 also processed other grains and sold 
them on the market at a better price than that of unprocessed products. After seven years of 
efforts, this factory accounted for more than 50% of the cooperative’s income. In 2014, one 
enterprise from the county saw the profits of this factory and decided to invest in it. 

Figure 2.3 summarises the influence of the various actors on ecological agriculture in 
Nanmazhuang. While external actors played a key role in the development of ecological 
agriculture in the village, the driving force behind it was still the villagers themselves.

Figure 2.3 Key external actors and their role in ecological agriculture in 
Nanmazhuang

22. http://news.eastday.com/eastday/13news/auto/news/china/u7ai965057_K4.html
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‘When the pigs sell well in the market, the villagers do not know the reasons. We need 
to look more closely at market conditions and broaden the marketing channels’, a CAU 
researcher commented. As she explained, ‘we intellectuals should help the villagers to 
market their products and to communicate the benefits of ecological products to consumers’. 
However, this researcher insists that the recent achievements of villagers in ecological 
agriculture were due mostly to their own exploration of different approaches, rather than the 
role of outsiders such as herself. ‘They do things in their own way, and not necessarily in the 
way I had imagined. Establishing the processing factory, building brands and other initiatives 
were thought up by the farmers themselves and not suggested by me, and these efforts 
have paid off’, she said.23

2.7!Challenges faced
This section discusses several challenges for sustaining and promoting ecological 
agriculture in Nanmazhuang.

2.7.1!Labour shortages and out-migration
The balance between labour demand in agriculture and off-farm work is a universal problem 
in China. Opportunities for work outside of the village dampen the enthusiasm of the 
villagers (particularly young people) for ecological agriculture. Yet ecological agriculture 
has higher labour demands – for weeding, pest control, etc. Even though the mechanised 
processing of crop residues can save labour, it increases the cost of inputs. For example, 
the total cost of processing and ploughing in crop residues is around 135 yuan per mu 
(2,025 yuan/ha). Some households avoid these costs by doing this work by hand. But this 
increases the burden on women and older people.

One way to address the labour challenge is to employ more people in non-farm work in the 
village, such as marketing. As mentioned before, there are already several supermarkets 
selling ecological products from Nanmazhuang; commerce and eco-tourism could be one 
way to attract young people back to the village. 

2.7.2!Sourcing inputs
A second challenge is fluctuating input prices. Villagers have to buy seeds24 and chemicals 
on the local market. Almost all maize seeds bought on the market are commercial strain 
numbers 619, 007 and 008 developed by the Monsanto Company. The agro-chemicals that 
villagers purchase are also the corresponding package ones. Their prices keep rising and 
farmers have no control over these market forces. At the same time, there is no easy access 
to manure or organic fertiliser in the market and villagers have limited manure supplies 
from their own animal husbandry. As one villager observed, ‘there is not enough manure 
now for cropping. The main reason is there is not so much animal husbandry in the village. 
The second reason is that young people do not like to collect manure and older people are 
not able to collect it. The third reason is that human waste from urban areas and manure 
from pig and cattle farms could not be easily transported to rural areas where it is needed. 

23. Interview with Prof. He, 11 April 2015, China Agricultural University.
24. For maize, rice and wheat villagers generally purchase hybrid seeds on the market. For a few crops like buckwheat, 
villagers save their seeds and use them in future years.
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Therefore, most households in Nanmazhuang apply organic fertiliser in paddy, lotus and 
cotton fields, which have higher requirements for soil fertility, but not for wheat and maize’.25

The cooperative has helped members to secure supplies of seeds and organic fertiliser. The 
Party Secretary explained that if a villager plants at least 5 mu of contracted rice (following 
the requirements of the cooperative), then the cooperative provides them with seeds and 
organic fertiliser. This is the minimum amount of land required for getting support from the 
cooperative. Production is supposed to follow the regulations of ‘organic farming’ required 
by the cooperative (although farmland in the village does not have organic certification), 
and the cooperative purchases rice from the villager. If the villager does not want to take 
the payment in cash, this money can be saved in the cooperative and the cooperative pays 
interest to the contracted villagers.26

2.7.3!Low marketing capacity
A third challenge is marketing the village’s agricultural products. There has been consistent 
support from outside of the village, particularly from researchers and social activists, and the 
current management structure of the cooperative is based on long-term market research. 
In light of its multiple functions, the cooperative needs more capacity in planning, risk 
management, personnel management, marketing, information management, etc.

Volunteers assist the marketing team every year, but they do not stay for long. For example, 
the brand of Nanmazhuang Rice was designed and revised by several university student 
volunteers. There have also been college graduates who have helped the village leader 
or participated in the management of the ecological cooperative. However, these young 
people are only in the village for a brief period and cannot contribute significantly to the 
management of the cooperative. If training in ecological agriculture and organisational 
management could be integrated into the basic training programmes for civil servants, this 
would be helpful for building the capacity of the ecological cooperative as well.

Another important question is how to raise consumer awareness of healthy food and the 
importance of ecological farming. Integrating educational outreach into the marketing 
strategy of the cooperative is one way, but this requires more resources. 

2.7.4!Dearth of research on ecological farming techniques
A fourth challenge is the need for technological innovation related to ecological agriculture. 
Current research and development focusing specifically on ecological agriculture is limited 
and therefore it is difficult to find appropriate technologies that can be applied in the 
village. Regular exchanges between agricultural practitioners, researchers, policymakers, 
and farmers are key to developing a more active and innovative R&D system for ecological 
agriculture.

According to villagers, there is little training in Nanmazhuang on ecological agriculture. 
Some villagers mentioned innovations by neighbouring villages or entrepreneurs, such as 
ecological pig raising using crop residues as fodder in neighbouring Batou Township. This 
involves special procedures for processing crop residues into feed and was introduced by a 
company in Zhejiang which has marketing outlets in Beijing and Shanghai. 

25. Interview with villager, 18 July 2014, Nanmazhuang village.
26. news.dahe.cn/2014/03-21/102698239.html
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2.8!Conclusions
In terms of its geographic, ethnic and social characteristics, Nanmazhuang is a typical village 
in China’s Central Plains. However, the development of sustainable agriculture in this village 
sets it apart from its neighbours. In Nanmazhuang, external researchers played a pivotal role 
in introducing new concepts (eg cooperatives and hazard-free certification), obtaining policy 
support and developing marketing channels for the products of ecological agriculture. Over 
the past decade, it has been crucial to have outsiders with greater access to information and 
commitment to preserving cultural heritage and environmental protection who could help 
initiate ecological agriculture practices in the village, because villagers lacked information 
and access to ecological technologies, relevant policies and marketing channels. Thus the 
role of outsiders has been to facilitate information sharing and build bridges among various 
actors, as well as providing inspiration. The capacity for understanding the implications of 
policies and villagers’ behaviour, and the ability to communicate with various actors and 
bring people together are key qualities brought to the village by outside researchers. The 
researchers’ long-term commitment to village activities and local governance have also been 
important.

At the same time, outside influence would not have had much impact had villagers 
themselves not shown so much receptivity, initiative and persistence. While the idea of 
establishing cooperatives came from researchers, the actual management and activities 
of the cooperative have been undertaken by the villagers themselves. In spite of 
disappointments with the cooperative’s three initial activities (purchasing wheat seed, piglets 
and fertiliser), villagers continued to experiment with different production and marketing 
arrangements until they eventually succeeded. Establishing a processing factory, building 
brands and other initiatives were thought up by farmers, rather than by outsiders.

In addition to the catalytic role played by informed, committed outsiders and proactive, 
enterprising villagers, Nanmazhuang offers a number of other lessons for sustainable 
agriculture and rural development that are of wider relevance:

�Q Cooperatives have an indispensable role to play in rural development and 
the promotion of sustainable agriculture. In Nanmazhuang, the cooperative has 
had a critical role in responding to and mitigating price fluctuations, in providing a 
platform to share ecological knowledge and raising awareness among members and 
in creating opportunities for villagers to access external resources. The cooperative 
has helped villagers to develop their own brand of rice and to sell it at a higher price. It 
assisted households raising ‘Happy Pigs’ to obtain contacts with marketing companies, 
as well as making linkages with enterprises interested in the processing factory for 
ecological produce. The cooperative also organised eco-tourism, bringing in visitors 
from outside. Finally, it facilitated collective social activities such as dancing. The case 
of Nanmazhuang illustrates that cooperatives can raise farmers’ incomes, facilitate 
collective action and make possible economies of scale even where smallholders don’t 
have much land.

�Q Larger scale production is possible even in the absence of external capital 
investment. In Nanmazhuang, the presence of the cooperative as well as the 
mechanisation of ploughing and harvesting on a collective basis have enabled villagers 
to enjoy some of the advantages of scale while still retaining their individual household 
usufruct rights to land. The practice of ecological agriculture with mechanisation can 
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save labour and can facilitate larger-scale farming. Providing support for cooperatives is 
one way to achieve the dual goals of increased productivity and ecological sustainability 
without the need for outside investment. Thus even within the context of existing local 
resources, it is possible to achieve larger-scale production. 

�Q Attention to branding has been crucial. Nanmazhuang Ecological Agricultural 
Products has become a well-known geographical label in China, and the products 
have become diversified beyond just rice to include beans and lotus as well. Speciality 
products such as hazard-free rice and Happy Pigs require special marketing. The case 
of Nanmazhuang brand rice illustrates that it takes considerable time and effort to build 
a reputable brand, and this is difficult to do without some outside support. Media reports 
as well as visits by county, municipal, provincial and even central government officials 
have helped put Nanmazhuang on the map and greatly enhanced its efforts to establish 
a brand.

�Q Policy support can accelerate the extension of agroecological practices, 
as has been the case with ploughing crop residues back into the fields. Farmers’ own 
practice of reusing crop residues got a significant boost as a result of government 
support, particularly the use of machinery to save labour. Moreover, a ban on the burning 
of crop residues has effectively discouraged this practice in Nanmazhuang.

�Q Eco-tourism offers a potential income-generating stream for villages such 
as Nanmazhuang which are practising sustainable agriculture. Until now tourist visits to 
the village have been organised by the cooperative, which has had concrete benefits 
for villagers. In the future though, it may be preferable to organise tourism at the county 
level or beyond, to take advantage of all that the region has to offer and to attract more 
tourists. For example, visits to Nanmazhuang could be combined with excursions to well-
known scenic and historical sites in the area. The local tourism development strategy 
could include visits to several villages in the region demonstrating different ecological 
practices, rather than just to Nanmazhuang.

The case of Nanmazhuang is an example of the expansion of commodity chains from within 
villages rather than through outside investment. In this case, it took place within the context 
of hazard-free production and geographic labeling, but it is possible to do this with green 
food, organic or other systems as well. 
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